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Vineyard phenotypes Grape genome

Understand the genetic bases of viticulture traits 

Incorporation of traits that improve 
sustainability, productivity, and resilience of 

grape production

Functional grape genomics
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• Approximately 60-70 species
• Native to temperate regions of the Northern Hemisphere 

in the Americas and Asia
• Evolved in a broad variety of environments
• Dioecious and interfertile
• Examples: Vitis vinifera, Vitis rupestris, Vitis berlandieri, 

Vitis riparia, Vitis arizonica, Vitis piasezkii

Vitis species
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The dawn of wild grape genomics, genetics, and utilization

Cantu et al. 2024, Trends in Genetics





Genetic disease resistance to powdery mildew 
Vitis piasezkii

Chromosome 

Chromosome 

Resistant
(Ren6+/7+)

Susceptible
(Ren6+/7+)

Pap et al., 2016 BMC Plant Biol



Ren1
V. sylvestris/vinifera

Ren2
V. cinerea x 
V. rupestris

Ren3
american sp.
(`Regent`)

Ren5
Run1
Run2

M. rotundundifoila

Ren6
Ren7
V. piazeskii

Ren4
V. romeneti

Genetic disease resistance to powdery mildew 

Mélanie 
Massonnet 

Manon Paineau Maria Sole 
Bonarota
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Objective 1:  Gene on the shelf
New knowledge of powdery mildew candidate gene function
Implement gene editing for disease resistance
Extend the life of resistant varieties

Objective 2: Tools in the toolbox
Advance computer vision phenotyping, AI, and DNA markers for US grape breeders nationwide.

Objective 3: Sticks in the ground
Reduced pesticide inputs using disease resistant spray programs (via field trial)
Develop new sustainable vineyard practices (via field trial)
New cultivars and enhanced breeding pipelines for regionally important traits and disease resistance (via 
participating breeding programs)

Objective 4: Grapes on the table
Learning how to communicate benefits of new varieties
Clear guidelines for marketing disease resistant varieties in different regional grape markets 

VitisGen3: Developing Next Gen Tools for the Grape Research Community

Award No. 2022-51181-38240



North American Vitis species

Cantu et al., 2024 Trends in Genetics 

• About 30 species of wild Vitis

• Inhabit a wide range of environments

• Sources of tolerance/resistance for the 
domesticated cultivars

• Represent a large panel of desired 
agronomical traits:

  Biotic stress resistance (PD, nematodes, 
 phylloxera)

  Abiotic stress tolerance (Cl- exclusion, lime, 
cold, drought)

• Dioecious and interfertile: source of genetic 
diversity
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Evolution of genetic resistance to Pierce’s disease and salt tolerance in Southwest Vitis spp.

V. girdiana

V. berlandieri

RESEARCH-PGR
#1741627

V. acerifolia

V. aestivalis

V. monticola

V. arizonica

V. mustan.

~1,000 WGS 
sequenced 
accessions

PD susceptibility 
and salt tolerance 

phenotyping

9 x Diploid 
chromosome 

scale reference 
genomes



A: V. arizonica, B: V. berlandieri, C: V. candicans, 
G: V. girdiana, M: V. monticola, and R: V. riparia

Putative introgressed regions (pIRs)

Introgression tests

Introgression among North American wild grapes (Vitis)

Morales-Cruz et al., 2021 Genome Biology
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Introgression among North American wild grapes (Vitis)

Putative introgressed loci are enriched in 
disease resistance genes

Morales-Cruz et al., 2021 Genome Biology
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1 x super-pangenome =
9 x wild Vitis spp. diploid 
chromosome scale genomes +
481 x whole genome sequences 
of wild Vitis spp. accessions

Characterization of the genetic diversity of North American grape species 
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Genetics of salt tolerance (Cl- exclusion)
Leaves Cl-

CHX20 = cation/H+ exchanger 20

Chromosome 08

Cochetel et al., 2023 Genome Biology



1103P

0.5 ppm (C) 8.0 ppm

SAZ4 (V. arizonica, Arizona)

0.5 ppm (C) 8.0 ppm 0.5 ppm (C) 8.0 ppm

T03-15 (V. rupestris, Texas)

Rootstock breeding for tolerance to boron toxicity (Diaz Garcia’s lab) 
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Vitis arizonica

Breeding new varieties for PD resistance

PD resistant varieties:

Camminare Noir 
Paseante Noir 
Errante Noir
Ambulo Blanc
Caminante Blanc



PD

Multigenic resistance to PD in Vitis arizonica

Morales-Cruz et al., 2023 Comm Biol

Sampling and PD testing

Chromosome

Genomic regions 
associated with 
PD resistance

Pdr1
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Other forms of genetic resistance to PD?

Mirella Zaccheo
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GrapeGenomics
@grapegenomics



Mélanie 
Massonnet 

Rosa 
Figueroa-
Balderas

Jerry Lin

Noé Chochetel Manon Paineau

Jadran Garcia Mirella Zaccheo

Valentina Ricciardi
(University of Milan)

Lena Flörl
(ETH Zurich)

@cantulab 

http://cantulab.github.io/

www.grapegenomics.com

Our team

Malin Petersen 
(UBC)

Maria Sole 
Bonarota


